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COKF 1ZW_1 AL

A rapidk~~~t:~r for the COnVeC1on

;'opareti by i

Appc'xad bys. DA W i. S2!OE-~f%
0c'axz-G,_az.V..; Chemisatry !;V'

A 1 '2R1: MMUr it has b~ -7-tiviewiy laeý-ttae zt

to (DW-di. Im re*Wtv Th cf~g~
thIs dew~ribe r. now bst~ w-thn d
and a m nethod for the Vr-_,uc~Ioz&u of T" Z4Iz prw-
Oebdzvae MR a c onstant, colntrollz.ble eaters wadd "q not
exhialt the s ef.e or ~-tiobs~erved wt
prev±0uB atho4a vmu for the Vrei#Art~on of T-M.

Th~is new b~t~hod Involves the nitrat-on 01 a-Al

r..eproau~e 2~,: ,,6-tetraaitrvan_ -4~ e.A ftster than
sam'-pilot~ eoeo.'e ; a ton SKg1.on klAtl~e, "I.ratiolm tkir
PrfOvIcus low teuptmsuxe

U. S. "'4VAL CRZW&W LkO.%5TLN
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K&AT ~ ~ ~ ~ DAB Is,-IACLW0S~~

3 .UtttL, tn-r uze as ot'at tem"Mtu±xaeý nova3 250%.

tezfl)a~tn.. 4,can bit. zýýr'tsdi In goýod yield to 113n.
The' L n- N oweo~tr, .. 48 haaipsret rwaeevflt by -m

-oc~t±*¶D1 az rr fend brji3Ant. Claa'toa a?' f---, at tl'ta

--fkactirdtrI'±t r . al-1tfLnitI t.'

?A U'3.d432 a35~ lt c.-a

iecrs~o; ) -Oi~O r-ot~c "---"T t'rw f]ashafts of' Cir'f

hftrt~I'¶c;*%%- be c.'oz,1-A wa effected by slowly
addian Ulm re L- A r-- ad to PA SiniL'gz

-:*tttr stat~e~ "t~arý Z.aa "'Ixoa prdCC' an nSCth7ev

T2"j_% prv-tc;turi vUr-ý s±4 zvr Okin ctrrt1 el juCr-

ia~~t fkLnv-'-- " It -x ±'/yind that ontin12r

-- r#-~. ~-~--. a.*&4 -rif 7"'t. i -rt a&... In OttICp to

tSLa -'f tr's4 adailt'rnl a&'i.ný t~rm only4

prriI tin 5k1nrtio.t aeof TAPrcduc-l'on
wrw therotcrz thet CvntrQJ1ii .~g fe..to IS n LamI production.

-I kiflV~tittiv orthz a-A'ratlon' prtlced-zte iWaz Aadert*ajcrr.
a~ t-; d e. m... f~a 1.m

- -. 0. ~ l-f -~iQfIil SflCift'C that tbei
tl c%.1traLJ;on w&6 oar-vied iou.t -a- temji -rtzr=-B o; 203 to 2ý*O

ao~~t au-j'tiaiuct



51;AUZ flco ot.*2

ifl ~ ti k6Z¶ '-q buLtaoq'flflt det rt. t3i Axv ~n.war

rr(-ntrq.o ~rivaaive un Lbhspereoe'-t '

- It atwa~r ratw-30A1. A 55 -ý- 0-t~ t t .ttU A; ,4

to 74j ca 'nasn~e ~nst, r~ 4.~ l~taer~
tr-ma the. %t * Aturcmisttne m n 'v ifi' 1s

_PW~fb1406 
widzASw,,

ID.g --f~ riio I!,!-ir U.4 X thwn r;

it is kt rýaZu5t~y k~Z-iŽ' ~ riý't- charzsj

~ntj ie t ttr-p 's r, - ýezrof iitO*~ ý. ' t asIt la
yr w *~-al..i .gM-.1 all } i ~

duzi~g thn A4,4 t'ý:X-~ 7¼-fl-

A ):te -0, r- VC u Se4lt)&ai ½ A3f !'

As " t rW tt,.ose d ~, tr t-t -4ea t L-- ie,f bat ny~Jc!Io~t~¶ '~~,ca .'s'-1Zg jr -

- -. t~rf~.aLL 
2 

=U ~ n~ -x

~..Thb IrdItZa1' lot~t-sI this nog ~ t-t.tr
iki-e rith two a a uLns i..

ii- h~ 5 rn~ig.j tht Lt -, hE *

a~ l~:~ttep-¶tti4 47a-nd Its nZOe Of eclmt, Iio alt

2. The tevt-norti-e, cVýnr is Xo-4t- oft -nt ro-

~ ci'~ns;evr~u~-iin5trorJQn t' 'a ý-*3 i~ I-



k:iie llitr&-Ude .tmeaaIs aj'mh tr-Lfl lt ½r!
&;i'argamtnt tu I!IA i~t 1*Q, OtC~le tLt2-

;n ~Vt S ;h z t5 aaOf fnrtat'x!3 xz

V WL)V t~l91(fi.&;44t t. i. Should Ins rb'Lf
to a(6sct e.101Li~tZS t ~ .ni r

~ ~ ~o ~a3 r~.xnyito 'sYlaJd flA ag It*t it

.ak;, U" meC." Adlc- v g~;'

previnu' work !1) wava cý-ZWM±tZr~t. In thia%* exetrnW ) bA
% 25 Qt't4 '''0.12rtzrc :czd wvre added ,Q a egolec. ai ;ocg

of *,N'ccavkratt4;utfrt aoI4. I-&g WattntaLV
adding ift±ri atttO7$onw t oxzgtn~r~t tieB nltrt4t<

b e U1ban i.aC xý t ;v 0.>c.;A&cn gsr -4a1 water pea~rA, la. the
* atrio acid Cv½ xleuw eu~rc&Cid u~xxt'u'-. *. Wh~l Vts

C V Of~o t j*zt. -qt a~t~.tub~. fro a Jý .- IM ~rperi -r
i'~n4s IL lw at At hai. ý-aidt-na heat lib,-te.

R aAXi;t Ct-j* nP ivZj4nLc_ wxLg r"CIZc-Lr;tnjea" aue2f

-~ ~~~~~~~~':. ,u weeMoagt .et ~ ntS C-.k viaw nt'xt z~y
tretAjrs the o.Iexzý trd ltr!mc &osx--cd Sn2-!, 'w 0l t

- ar4.t ~dr $i tflcntfitbg atftS was $W.it r

* vessel. It w~. s'rt a *c- haveaw Iec4r In~tpr whic-n the!

Doaimn; 21 tt~c -artrrciw Ax; vtte **a* U"k, !~ t

*~ ~ W2 rui mas Sittad, "'M-~3 et.c a rKA~cn#
C-filtid be nm T~'e r-' t gpr rAutd noL onj.3 "viie tPIr uf

- r~xnte-Lts curiT.S' '-- al tta4 q 'ne t ý'-*O•ctltot¾ ?htt Wi0,L41
t *Ij w te t' flhe ewfito a a& ci.A~; it; a'40xw &-he '*fltm'
JsakeVI+ ;nsZ- zaiwule ergdptd xit)2 a dredn .fr nrec,,ng r-hs

- contenV rho ~ ,S~' r~w TniS being CtI*SQ.t$.n.4



'Ž nQ~!tti' acid in 2. t* .~ .¶
31 ~htn~~laoAn com~nctntrst sm"lurxc soldC.5 At, tawj cr4'

>fl o"a31~t i t~prt rnschiid p VIlue o0;z'z
YQ0* TWA began to zepaate Afrom z"e raettior we;ttun &BAielt

t IMetsately af tor the zedit-On oC thezit~i a'±tt-otsa txu
Vaeospht4.At th~e vnd ct atouLh pie-e jcio ý.?.nc
o r~ac4~..; iztur'Ž wac&Crd and thcL pzoutitfS

tr~r~due to ;~,4 *xotherm, YI'eude' bOrwat~i V7' ftd 874,
Jl*,l. of TFA f-ta .hght mu-6% rxa~w(3r cozmci¶ ew

t -.ai btalnoC prervlotamy

~4~~i~nkn wcr'- -made to deten4LD- ttt tzfliwl Ct

tta3 ~i. v auze . the nxiv n rtihzG Pit ri;-wtt

- ?iWSee the imta teorm;,.e a,;htuwu-,;d t1c rise biv~c
r tao#d 105', bt.S tr-arz -mat ve, 't;at ? c)-ttcnicjýX

mc Yin a T-11 $rva the ý!slýe =er'xe vzl.t.c-at
ttt ~~J1Sst Ct ~~ Ivn, thvnj en n--''n

Z. 9ý iI~t -t

%.at otz erm-Vrl tk-e Z2 z: 2Z% U~trlc acid.

L~~at 4m 'e. est Vnco-a mjiosa'J ¶:ec' kt Zarza Veae
kip la ý rv .t me'tiýa 'mtlofr eabový4 tour fttt~.TerrAtirýs±4flt
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WZn ft etrrisv Out Lw j41.WUikt I~)~ n thida
4_3tr*attt the C~tatoto")4 t:. ~~tr! Lst2*
ant aminte after tAt aawition Of thO flitreuztI&a~id. Althouaji
thire neor:tnje*zution of nit'r ;za:. 4tder.~ vdpc

rn ~ 'nit-cvr ise sAppartd ti4 IKý4a fro the 4teceapoastton of the
rd zntat-g m4±-lu mptil rncn. from 4eo ivs3ýýLion of tho pror-Atot

Thec rtt*Ct'oi RveAtWs In &khfl rwa; did =ot 7101td TU but
tn0te a arico blý)iOd-r64 no0xtion 42a cta-t.Ttht ThA Ire-

tlla2Jz-i fsmx-ad sin th4.* rmtion won't- jjite *slutin *a thettpr
tr3. a;t a4 vxun" C.&Z'4t4 alit ta a.

In thi I thst"Ane.t thtj *iolut.,OI7 of :ý2troi'tn a±:x1n w'm~ _nsdzr

"ra "a itr~t *a he ororo y~tuttt xeldll ', i'J .
.být 2at t~r "ns-% Vnu Zst" I (5;Z%) with

noa ofM due 4 r ; t the prnenzae of _lrazr
CT 'jZ~•Žf&~'.. t flro Aniro., Zn4ewkd, mt~aowt of'

tt:tUrnar:>!hýt yIza~rx i-, anyý FAA'efl ;te dvir!Tnsy Qhe rea'tý1Z9n
be aith~~ly'~it ~.a~atozŽth reatdts ltz.10ocur-

pcttaitI&& ~'~at the- mi' -sn racteor %e~cAiJ-vUnS -Cho,
!a x the. ri4im n a.~ A ts-per~tvr.8 -a-&Xin

n4.$ua ~ ~ ~ o ther~ 2W, reto~t pti iSt~ra

wpA&,4 to asho z'it thes raciAIim co'4d iiiErt&2WYL be n*41av4
_ imD~ n. Wr, mýpmtns or everu Ins. cortt4tljy fldUaclr4 toe

tV&CiLo WAlý 41,4 ot1tt tAro =I-nu. !tsad m effqeOt on ut*
70 EAO Ottflntu±, W4Qt- tb4&- Ar.,n4 & stid? w4. idrrtasmrn

todd~ idvett~to s cQmtiJnuoI~ procesms.

* I~to etk~o4 ede n&O w L4td p s'kAUy L-04 C
1. %trz ci rattrLU lint qtP vt e±1.cr resoztOr b' 4

~*otanta ~adrte~44 :t ouc-h L ratc i' h tewperatwt- Weis



K~AV_ Rapcrt 6:

atatAa rate thelt the pot roles noe kcý'P'~e ~5a
thre X*re. fr thtle nnaer tft. tot&-. tiseD rrq4rt iO the

proeowain. ý.f Vtc- Al.-- qwzittity of ntm~cWs~ gx -wmn Ilk " thte
beatc groteusx was rakveo, ýjie y;ý*!AU't ?ý4. ir ýf

uoszan w inoroanad to 70%, t;ý rhep±2tort 14(CIUG~~as the :1trn *gP4 24- I.., .', t pvl~s

thet VO~ t-.nperrttu'." &. )c~ r~¶cr
lzAl h"iS

tz'r 3. zatNI~t lmq t zc'- tiiznt',t Ions,~ r~4m' for -ý f-z

17~t* r tb&tu 4Ah*O &tr:tfl~ ha tn# ws Th fft - TEA £ra

frosth p-..v~ct4 mo.~r~~t~ inin aAir.ntZ.ronter

s0oSý it; ~ re'ritwa

It IS-l. MNG 04ýr #SiCt4 d ifl adttttIs' al1' t curt ¼ praVd%;ze
9MpTh Ai az 4 tat tine, Thpt -sIc cte ;ýq-T I i .. a

aa 4t"iK. jkwetuI:Z 4nsetnai it, ulmdy vtl-~j tite !U3_4'%

to thto antine t -e ci

Azr C'V ~aio A ~eatr t va 4 n r

Tr"

i-Aw~FNt



)4±tk-ttion~balx A* aNt;1tý40 sth~hd. 'The POILkuiitS

- 1. Csmý wtQle (1)7s5 - r-;to-a:' was ilijhoied in
1~2 i~qrR of ciciqntmtted aulfur~Ic art. Te inixtUr wag
~s dudrlrns Lae Aclaut~on, but It WaS r"-acneea to ciwo1

ha& 40.1d 1uravito Qad-- Iuioi "'T th am~ane.

~. WZ.;h -fl 1 i-Ice Ind S~tirrin&, &&cc C! 30% elenam
were added PT c27 -ccT 5f0% i-I'ric acid. ite tezpent',re vas
nct s~llce'd tt% rlxse aliovo r74 iui* t;e: ecl"tlofl.

itra £'Itt~ with' a stl-rrl- eani p. z as.~a~rchai
dropvir4 Fwu)-r tire, :,azýtr The taýrdA ne W ar, Lat4d Vgjt

a e~-ow~A~-;' '- ~a4ezdatcr s'jnza4, imp KI-ter M" 6j" a

O.nes;* tb-r- tv,ý; CliZtC1l-c- ttrLz-it

#rA1C--~~~A ~ ~v-tO $/'a ed 'i~:e-wt~t~d~aInto tnT tfask,
ui tt n-ireze, ;Zki5~t & -ýfim k-pr'ttbrC of tiho c*Onteratr

-y -la-

w" widia4 &a r- ~cla,; s r--- ettcn the ;4 L !frI

-tArnada "edl-bryn. . 'k rftOA tw , ~ na a1- ft to av'
ti> ;n 1 .plrtaca An- tht q-atreetrn ras,-A from 116,

Zts'. tLJt l a n a i~ utp~r4 t-he natZur.

- tn* crf-jgzvu;.zinw A all str .sAruns wr.;
1 l~tor,.ev 0" 5-- On--- wUit W'ttter U11. no ioazer %41A to

;x'ain &--c±--ce4C C-r. -An Vfliet was lost; sea data4
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15 5 6.

-C'C'

mVti u nsb t4•~ thaoýth dr'wri'tu dld tXI r

_Xt* im Us. Ists4oj (690 j) I i i t-3Z~ 4 4er: iea

t".pevic-s-m3 ith iy.2x ti.-

2~ r'p Lk iýs?"%vt~b ta4d24p

$-I t*f odttanr lzw:of reactor o,*A iid.

Tt ¶e reeawtvlon etcyle rage fourmite

*Oaz Ab noz;u itlo. reaotarntz pter bAton ."a rvaetlon
tAý7tz--axu ar compltulay h6aeibed ifl the £oulet'±n tab,..:

CCIWIZKTAL



NAVOMD ?ASDrt &Žt3

~tA~' ao~~t TU4 to fnltý

1.03

1. - -

4, -l-N -m 12 OifrA -,,la as mte*c-aAMo 1o 46

Im pro etd aa lrowe4 aM 0okctu 06 t

i~~&~5 Qusl.1Pe 2.0nth
- ~ ~ ~ ~ 5 131 2.A*e btv YJl L 0 ~t e

t*Ut.of Wc rtunfate So*nrflo/ed of the~m Zolciitw a

~ 5g~1KC4ac±4~, ~ ~ fl o as
rO0/2QO mu. ftt y3.0f;m, a J, iý (1)



'Itw £oflavtn*2 at-ook OolW !io's 'rwpsn

I,9 stn) wAjx ?an-nMxirz~arŽ...e were dissolved in

7W. .2. ITo v5b iitrs oý V% nitriý, *c±4d na #40d.41.19 U1ten
I f3S o'eum at Z5mc"& * r-!.j- thtd t ''%atrttur did zw r-eeofe 3(&~t aZir cetain tho ad2.ttgn.

Ul~g~t s .'N rJe , flqw V-tn MSf ~ .'.~~

I 125

Or 13c25.

12152

~~ll .1-:¾

7)4',

j1. tep'I~~ rail-oetý 10 ih 119iteoito
420;'1doxd.25 eTtApeeptze urn er4J

Insea o th tmpratr, pak*__ a i th ohe i
tinadtaele t vey pi _vt raciXgasxmn 1

4P 5jILI ~ ~ 44 4 2 Wrin 12u latrprino hetactr0 iecoP1criJ

lAa 2OU . /t th 14,- 50'mr1 h 1Wweýtakit

t_ ~9 -4 4sSr

lb ;notou ofthetenpruepaiiga inth otherP aut.* ithe

Ziv&wAT 203 - &~t the' 'WAX At5 rtrk theO-10 TAwez tack peinitoaou-
WA iWent .va- nto4'. So yrmtion yielding sa t CMred On; dr*ovniru, a 1tu

as !-tn, -a- Z4.crd~1dspaae. ? utrr sl ~ a wtccOfamino sOhul-a te oluld tI/e oAf ltxoetretttc -niln
45 etarted t" vA'4MNtFle fOmThi eeTc y2tnaa h



rune, !Ixe yield o& TrtA xa wo Vaa (5'Ž,214, te !r ~
* ~~ 4nJ 15 1%1 whica nrd product w4 -~.tti~edi- m~p,¼!2~2

* ~- -li rmlt a 't0 cr ,-~da'niliai,.! Wei.& 6&so1voo -ra

(~a'4 five r"-'-ihsie.ýs of '901 nitr4cL Uodd
and -. zxda obc

Nitratl-nn In a Icv.ýJ-te watetr Jo.cketed reactor was pflaoec
lAOcto: tct1  ct.. e taapcS.tuna WLn ra*zSced tio aký(PA

5 O~~~~5 a b'rv~ts~ap-l c *.rea--m of wx* ater, V''~ net¶er
jacket - At, this p a.,a~ -of tto&i sobS-ion a~ va~b Fa0
rapidiy 4z; poasirxk" jli~h rlgv!rJAnrs strlgb,. e tewporkturz'ot i- rearcts&Ivkl :zzc vt~h Iuu -stn w anatxja-&
aaW th*en trovpliýc o & ithtIn tolD2 twaprv sta.

returned to 6.t , A :pn4 P. weý' u aJt,ind to :the'P~xtiut
sin ~ ~ ~ ~ ~ 0~a. Mi V-.!,~ C!~dtt~ 't VresA/2 'j r. ea dzt 'ii n ti~ r--k i~vmt~~eŽ-t

zr'~t. tbt, tlbta. volizre of -Int'~ tr -verea~ctcr -ad,

flrwIng Zi l¾eaa3 h mrr dae *;l'iwrt Qouý1nuotiUi

wa nsn tu rt p~~-tt�dýM flP. 1c ite-rild Witti
suction, waehcd with trzter till tne. washuln&. ware zutr&v.4 LPH
paper,, and dried it.vcu at5?

M-Ater the v t ear nateriat wasn reduced to '1500 C'-'i
the~ a&dd'ticn'. OQltic-na> f.zA 8n S *'uc agktin acoonz -ti1 n a

sazotini.41r to that descrit~ed Clwie- In thiawa ltwae

* pared :m about xie hour. Tha 7lt! 4 oý ti4A oibttalned frost this
-un wan --,gam 7%) P. 292



ft ZrLIfc, crf l-ttrtine, (ur'Ltuuoua !4othec8d Rw iuodd

Ritw an. , !IC C:! -M cf 9Oeff- tav'1 an cl 2.4
liter of 30;6I*~ weg miyaI at 44c±WAbd prtvYiott'.

X.,,

tiza d!oý-1rl~ tt±* .<eWt~waa k/B a' WI1 Vts- Ca".AZ weiz c
* i kk#~~nsrE tetotal vg3Vot~At1nAra ~
r~k %S ~bi'CAiy fl-t.. t'f'' bprAb ,It W"~ in th~e ma.t i

*1-e total volitne of Soluticnia A a',ý F. LA-S est9~f
zQ#& -YV4-pt-;~ d! an hc~ur, CU a% aat3.uz nrk

utp, 9;5r grasa, U% cINTA; x.p.A.X,

-t 7- t

4-.P



1.K, Shipp and Mk. Naii1 ,mvrd "Ioplort 61-61, "Hteat. r83istant.

2. . F. an fuln and iLý C., R."~trter. tn-.$y. %ada
(4 5 (l92Cý).

3. B. fl~hIsand _Ad i~cn PrwCc. Chem. k.2( d(4i.

.5- Llflle P-eport"4 '-~ýItsnttait &n-d Tths'ýnz RkV '
£xplosiveeo 5 fttxu-..ry 19L19.

( .K. ingo'ýd~ injtvuet&w £Lfl.ilms ~' In Orne Cýloe
cornell AIMvet'sl- paiY:teev 625-631-,

2.3
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MS1172IBTJION LT.3¶r
No. o4

Chiet, Bureau ot Ordm.-me, Departmenti Q4 the rtr,
W&b.ingtori 2', D. C'
Attnt A tk'4.............. ........

ttin; ReU-3 .......................... ... 2
Attn: TeU-a ................ ................. 2
Attn: ReO-6 . . 2
lled of laval Rosearch, V&W i aton 25, D. C. ___. 2

S.. .tnA : ORe:T e................n..... ..... ........... I
'_AtL•. OWAl . ........ I

Vtdiw. Hegad, Wý.-
A.rz 4 LP!r~ ,. Tac I4
kttn. Reaearnd r&Pd I . ..op ..nt .. ......... 2

Co.m'ander, Naval Cry A Se u $aionr C Lake,

Attn: Ce1m1 at &ýnea Section ....................
C0om~ld4ng. Of ficerp PJc~i:iirn Arrenal, Tv r, 'K. M4

tn, hoitny nc Sectionr....... ............
Car~~I~~Generp-1, Aberdetih yt-wlng, Glro'xn, frylsand

"-At. n Ealistlz Research Cenetssr ..............
_ I&fia"Aile -w !o nf tne Armyn, o" 0hednance

-V aut , Aarillo, i .. & ... ;.............. ............. 1
Comanxrg Gwera1, ARedstonae x.en, ll, lmtsvir-e, Ala.
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